Introduction
============

Penetrating trauma account for 13% to 17% of all spinal injuries.[@B1][@B2] The most common cause of spinal cord injury is road traffic accident followed by a fall from a height. Gunshot injuries constitute the 3rd most common cause of spinal cord injury in United States of America.[@B3] Most of the spinal cord injuries due to gunshot wounds occur as a result of direct traumatic effects. We present a rare care of spinal cord injury following an indirect gunshot wound to the neck resulting in paraplegia.

Case Report
===========

A 49 year-old male presented to the emergency room after sustaining a gunshot wound to the left anterior neck with bullet exiting through the right suprascapular region. The patient sustained a tracheal injury with air escaping through the traumatic tracheostomy ([Figure 1](#F1){ref-type="fig"}). Primary survey was significant for right pneumothorax and bilateral lower extremity paresis. The patient was intubated and computed tomography (CT) scan of the brain, CT angiogram of the neck were performed to rule out vascular injury. CT scan revealed T1 transverse process fracture. Patient was taken to the operative room for exploration. No other obvious injuries were found. Esophageal injury was ruled out via endoscopy. During the early postoperative period, the patient became increasingly weak in all four extremities, especially the legs. Magnetic resonance imaging (MRI) showed signal abnormality around T1-T2 region consistent with spinal cord contusion ([Figure 2](#F2){ref-type="fig"}). Patient was managed conservatively. Throughout his hospital course, he was engaged in intense rehabilitation process which led to improvement in his bilateral lower extremity weakness. Patient was transferred to the acute rehab facility where paraplegia was almost resolved with only mild residual weakness. On follow up patient was doing well with no residual weakness.

Discussion
==========

Spinal cord injury after a gunshot wound usually occurs due to direct trauma resulting in transection, contusion, vascular injury and ischemia associated with bone and soft tissue injuries. Also, high velocity gunshot wounds have large energy of distribution that can have an indirect negative effect on the vascular supply of the spinal cord. In such cases, kinetic energy is dissipated into the surrounding tissues disrupting tissues distant from the direct track of the bullet. This results in microvascular injury leading to contusion.[@B4] The kinetic injury depends on the mass, the velocity of the projectile, and the physical properties of the bullet. Spinal cord can also be damaged by the low energy shock waves that penetrates through its bony protection.[@B5] If there is whiplash injury that is suspected after a gunshot wound slipping, the bullet velocity or hyper-extension injury of the cervicothoracic junction can occur. When whiplash injury is suspected, you would note enhancements of the MRI, then higher symptoms are typical.

Mirovsky et al.[@B8], in a retrospective review of patients with neurologic deficits following a gunshot wound admitted between 1977 and 2003 found only 3 patients with deficits without canal compromise. They had no neurologic recovery at 4 year follow up. Goonewardene et al.[@B5] reported a case of delayed tetraplegia in a 31 year old male who sustained gunshot injury to the neck. Patient had a fracture of the spinous process of C5 with no direct spinal cord injury. Similarly, Klack et al.[@B6] described a case of complete paraplegia following gunshot wound to the abdomen with bullet\'s trajectory close to the spinal cord without direct trauma.

Our patient sustained a gunshot injury to the left anterior neck with tracheal injury resulting in paraplegia without direct contact with the spinal cord. The bullet\'s track did not have a direct contact with the spinal cord. MRI later confirmed the spinal cord injury to be due to T1 contusion of the spinal cord. In addition it also showed that anterior soft tissue swelling from C7 to T4. However our patient did develop four extremities weakness in the post-operative period, one explanation is that the contusion was evolving and patient are known to have symptoms typical of a higher level early post injury and those symptoms tend to improve with time and rehabilitation, as it did in our patient.

Gunshot injuries most commonly affect the thoracic followed by the thoracolumbar and cervical regions.[@B7] Although T1-T2 is the relatively stable segment, but patient can develop paraparesis after indirect bullet wound to anterior neck in thoracic region. One explanation would be that the bony segment which is stable can suffer contusion from the kinetic energy transferred from the bullet\'s velocity leading to lower extremity weakness. Patients with cervical spine injury carry a poor prognosis for neurologic recovery and are at risk for sudden death.[@B8]

The treatment of the spinal injury varies widely. Some advocate steroids, but review of the most recent literature shows no benefits of steroids for neurologic recovery, rather are associated with increased risk of infection and immune compromise.[@B9] In patients with spinal cord injury from an indirect gunshot wound, mechanical stabilization is not needed since there are no bony injuries. Full recovery is difficult in patients with cervical or thoracic canal violation, but possible in patients with cord contusion following its resolution.[@B10] In these cases, conservative management with treatment focused mainly on early rehabilitation and occupational therapy can improve the outcome.

Conclusion
==========

Neurologic deficit following an indirect high velocity gunshot wound is possible due to the effect of bullet\'s large energy of distribution on spinal cord resulting in contusion. Knowing this mechanism can help in better understanding the course of the disease process and its prognosis.
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![Gross image: tracheal injury with bullet traversing and exiting just above the right suprascapular region.](kjn-14-32-g001){#F1}

![Sagittal magnetic resonance imaging showing spinal cord contusion with T1 transverse fracture as evident by focal area of intramedullary signal abnormality.](kjn-14-32-g002){#F2}
